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What is claimed is: 

1 . A method of defining a set of compounds that modulate the expression of a target 
nucleic acid sequence via binding of said compounds witM said target nucleic acid 
sequence comprising generating a library of virtual compounds in silico according to 
defined criteria, and evaluating in silico the binding o^ said virtual compounds with said 
target nucleic acid according to defined criteria. 

2. A method of defining a set of oligonucleotides that modulate the expression of a 
target nucleic acid sequence via binding of said/oligonucleotides with said target nucleic 
acid sequence comprising generating in silico k plurality of virtual oligonucleotides 
according to defined criieria,and evaluating silico the binding of said plurality of virtual 
oligonucleotides with said target nucleic acid according to defined criteria. 

3. A method of defining a set of compounds that modulate the expression of a target 
nucleic acid sequence via binding of said compounds with said target nucleic acid 
comprising, generating in silico a library of virtual compounds according to defined 
criteria wherein said virtual compounds modulatathe expression of said target nucleic acid 
sequence, and robotically synthes/zing syntheftcxompounds corresponding to at least 
some of said virtual compounds 

4. A method of defining a set of compounds that modulate the expression of a target 
nucleic acid sequence via binding of said compounds with said target nucleic acid 
comprising generating in silico virtual compounds according to defined criteria wherein 
said virtual compounds modulate the expression of said target nucleic acid sequence, 
synthesizing synthetic compounds corresponding to at least some of said virtual 
compounds, and robotically assaying said synthetic compounds for one or more desired 
physical, chemical or biological properties. 

5. A method of defining a set of compounds that modulate the expression of a target 
nucleic acid sequence via binding of said compounds with said target nucleic acid 
sequence comprising generating in silico a library of nucleobase sequences according to 
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defined criteria and evaluating in silico a plurality of virtualyoligonucleotides having said 
nucleobase sequences according to defined criteria. 

6. A method of defining a set of compounds that modulate the expression of a target 
nucleic acid sequence via binding of said compounds with said target nucleic acid 
sequence comprising evaluating in silico a plurality of virtual compounds according to 
defined criteria and robotically synthesizing a plurality of synthetic compounds 
corresponding to said plurality of virtual compoimds, 

7. A method of defining a set of compounds that modulate the expression of a target 
nucleic acid sequence via binding of said compounds with said target nucleic acid 
sequence comprising evaluating in silico a plurality of virtual compounds according to 
defined criteria and robotically assaying aAlurality of synthetic compounds corresponding 
to at least some of said virtual compounds for one or more desired physical, chemical or 
biological properties. 

8. A method of defining a set oy compounds that modulate the expression of a target 
nucleic acid sequence via binding of said compounds with said target nucleic acid 
sequence comprising generating a library of n^cl^obase sequences in silico according to 
defined criteria and robotically swithesizing a pluraHty of synthetic compounds 
compounds having said nucleobase sequences. 

9. A method of defining a set of compounds that modulate the expression of a target 
nucleic acid sequence via binding of said compounds with said target nucleic acid 
sequence comprising robotically synthesizing a plurality of synthetic compounds and 
robotically assaying said plurality of synthetic compounds for one or more desired 
physical, chemical or biological properties. 



10. A method of defining a set of compounds that modulate the expression of a target 
nucleic acid sequence vik binding of said compounds with said target nucleic acid 
sequence comprising generating a library of nucleobase sequences in silico according to 
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defined criteria and robotically assaying a plurality of synthetij^ compounds having at least 
some of said nucleobase sequences for one or more desired physical, chemical or 
biological properties. 
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5 11 - A method of generating a set of oligonucleotides^ that modulate the expression of a 
target nucleic acid sequence via binding of said oligoipcleotides with said target nucleic 
acid sequence, comprising the steps of: 

(a) generating a library of nucleobase sequ^lices in silico according to defined 
criteria; 

10 (b) evaluating in silico a plurality of virjdal oligonucleotides having the nucleobase 

sequences of (a) according to defined criteria;ytiiid 

(c) robotically synthesizing a plurality of synthetic oligonucleotides corresponding 
to at least some of said virtual oligonucleondes. 

15 12. A method of generating a set ofyoligonucleotides that modulate the expression of a 
target nucleic acid sequence via binding of said oligonucleotides with said target nucleic 
acid sequence, comprising the steps of: 

(a) generating a library of i^cleobase sequences in silico according to defined 
criteria; 

20 (b) evaluating in silico ayfjlurality (^^cirtual oligonucleotides having the nucleobase 

sequences of (a) according to defined criteria; and 

(c) robotically assaying a plurality of synthetic oligonucleotides corresponding to 
at least some of said virtual oligonucleotides for one or more desired physical, chemical or 
biological properties. 

25 

13. A method of generating a set of oligonucleotides that modulate the expression of a 
target nucleic acid sequence via binding of said oligonucletoides with said target nucleic 
acid sequence, comprising the steps of: 

(a) generating a library of nucleobase sequences in silico according to defined 
30 criteria; 

(b) roboticaSly synthesizing a plurality of synthetic oligonucleotides having at least 
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some of said nucleobase sequences; and 

(c) robotically assaying said plurality of syntheticy6ligonucleotides for one or more 
desired physical, chemical or biological properties. 

14. A method of generating a set of oligonucleotides that modulate the expression of a 
target nucleic acid sequence via binding of said oligonucleotides with said target nucleic 
acid sequence, comprising the steps of: 

(a) evaluating in silico a plurality of viftual oligonucleotides according to defined 
criteria; 

(b) robotically synthesizing a plursdity of synthetic oligonucleotides corresponding 
to at least some of said virtual oligonucleotides; and 

(c) robotically assaying said phlrality of synthetic oligonucleotides for one or more 
desired physical, chemical or biological properties. 

15. A method of generating a Set of oligonucleotides that modulate the expression of a 
target nucleic acid sequence via binding of said oligonucleotides with said target nucleic 
acid sequence, comprising the iSteps of: 

(a) generating a library of nucleobase sequences in silico according to defined 
criteria; 

(b) evaluating in silico a plural i^^irtual oligonucleotides having the nucleobase 
sequences of (a) according to defined criteria; 

(c) robotically synthesizing a plurality of synthetic oligonucleotides corresponding 
to at least some of saidyvirtual oligonucleotides; and 

(d) robotically Assaying said plurality of synthetic oligonucleotides for one or more 
desired physical, chemical or biological properties. 

16. A method of generating a set of oligonucleotides that modulate the expression of a 
target nucleic acid sequence via binding of said oligonucleotides with said target nucleic 
acid sequence, comprising the steps of: 

(a) gen^ating a library of nucleobase sequences in silico according to defined 
criteria; 
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(b) choosing an oligonucleotide chemistry; 

(c) robotically synthesizing a set of synthetic oligonucleotides having said 
nucleobase sequences of step (a) and said oligonucleotide diemistry of step (b); 

(d) robotically assaying said set of synthetic oligcjftucleotides of step (c) for a 
physical, chemical or biological activity; and 

(e) selecting a subset of said set of synthetic oligonucleotides of step (c) having a 
desired level of physical, chemical or biological act^ity in order to generate said set of 
compounds. 

17. A method of generating a set of oligoruicleotides that modulate the expression of a 
target nucleic acid sequence via binding of said oligonucleotides with said target nucleic 
acid sequence, comprising the steps of: 

(a) generating a library of nucleobase sequences in silico according to defined 

criteria; 

(b) choosing an oligonucleotidfe chemistry; 

(c) evaluating in silico a plurality of virtual oligonucleotides having the nucleobase 
sequences of (a) and the oligonucleotide chemistry of (b) according to defined criteria, and 
selecting those having preferred characteristics, in order to generate a set of preferred 
nucleobase sequences; 

(d) robotically synthesizing a set jtrfi synthetic oligonucleotides having said 
preferred nucleobase sequencfes of step (c)ahd said oligonucleotide chemistry of step (b); 

(e) robotically assay/ng said set of synthetic oligonucleotides of step (d) for a 
physical, chemical or biological activity; and 

(f) selecting a subset of said set of synthetic oligonucleotides of step (d) having a 
desired level of physica/, chemical or biological activity in order to generate said set of 
oligonucleotides. 

18. The method jbf claim 12, wherein said step of robotically assaying said plurality of 
synthetic oligonuclfeotide compounds is performed by computer-controlled real-time 
polymerase chain/reaction or by computer-controlled enzyme-linked immunosorbent 
assay. 
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19. The method of claim 11, wherein said target nucleic acid' sequence is that of a 
genomic DNA, a cDNA, a product of a polymerase chain rea^ion, an expressed sequence 
tag, an mRNA or a structural RNA. 

20. The method of claim 1 1, wherein said target nu9feic acid sequence is a himian 
nucleic acid. 



21. A method of identifying one or more nucleic acid sequences amenable to antisense 
binding of an oligonucleotide to said nucleic acm sequences comprising generating a 
library of antisense nucleobase sequences in mlico according to defined criteria. 



22. A method of identifying a set of compounds that modulate the expression of a 
target nucleic acid sequence via binding of said compounds with said target nucleic acid 
sequence comprising evaluating in sifico a plurality of virtual oligonucleotides according 
to defined criteria. 

23. A method of identifying one or rnore nucleic acid sequences amenable to antisense 
binding of an compound to said nucleic ^i4^equences comprising robotically 
synthesizing a plurality of synthetic antisense compounds. 

24. A method of identifying one or more nucleic acid sequences amenable to antisense 
binding of an compound to said nucleic acid sequences comprising robotically assaying a 
plurality of synthetic' antisense compounds for one or more desired physical, chemical or 
biological properties. 

25. A method of identifying one or more nucleic acid sequences amenable to antisense 
binding of an oligonucleotide to said nucleic acid sequences comprising generating in 
silico a library of nucleobase sequences according to defined criteria and evaluating in 
silico a plurality of virtual oligonucleotides having said nucleobase sequences according to 
defined criteria. 
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26. A method of identifying one or more nucleic acid sequences amenable to antisense 
binding of an oligonucleotide to said nucleic acid sequences comprising evaluating in 
silico a plurality of virtual oligonucleotides according to defined criteria and robotically 
synthesizing a plurality of synthetic oligonucleotides corresponding to least some of said 
virtual oligonucleotides. 

27. A method of identifying one or more nucleic/acid sequences amenable to antisense 
binding of an oligonucleotide to said nucleic acid ^quences comprising evaluating in 
silico a plurality of virtual oligonucleotides acco/ding to defined criteria and robotically 
assaying a plurality of synthetic oligonucleotides corresponding to least some of said 
virtual oligonucleotides for one or more desired physical, chemical or biological 
properties. 

28. A method of identifying one or irfore nucleic acid sequences amenable to antisense 
binding of an oligonucleotide to said ni/cleic acid sequences comprising generating a 
library of nucleobase sequences in silipo according to defined criteria and robotically 
synthesizing a plurality of synthetic oligonucleotides having said nucleobase sequences. 

29. A method of identifying o/e or mo^^^ucleic acid sequences amenable to antisense 
binding of an oligonucleotide to /Said nucleic acid sequences comprising robotically 
synthesizing a plurality of synthetic oligonucleotides and robotically assaying said 
plurality of synthetic oligonuoleotides for one or more desired physical, chemical or 
biological properties. 

30. A method of identifying one or more nucleic acid sequences amenable to antisense 
binding of an oligonucleotide to said nucleic acid sequences comprising generating a 
library of nucleobase sequences in silico according to defined criteria and robotically 
assaying a plurality of/synthetic oligonucleotides having said nucleobase sequences for 
one or more desired physical, chemical or biological properties. 

31. A method of identifying one or more nucleic acid sequences amenable to antisense 
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binding of an oligonucleotide to said nucleic acid sequences comprising the steps of: 

(a) generating a library of nucleobase sequences ifi silico according to defined 
criteria; 

(b) evaluating in silico a plurality of virtual oli^gonucleotides having the nucleobase 
sequences of (a) according to defined criteria; and 

(c) robotically synthesizing a plurality of synthetic oligonucleotides corresponding 
to at least some of said virtual oligonucleotides. 

32. A method of identifying one or more nucleic acid sequences amenable to antisense 
binding of an oligonucleotide to said nucleia acid sequences, comprising the steps of: 

yCL) ^CllCKtLlllg a llKJLOSy llUVlV/Ot^OOV/ iJO*^l-t^.'llV'\^o t/t Ot*n-of *j.\j<^\ji.\j.i.±i.^ -- 

criteria; 

(b) evaluating in silico a plurality of virtual oligonucleotides having the nucleobase 
sequences of (a) according to defined criteria; and 

(c) robotically assaying a plu/ality of synthetic oligonucleotides corresponding to 
at least some of said virtual oligoni^fcleotides for one or more desired physical, chemical or 
biological properties. 

33. A method of identifying one or^d^e^ucleic acid sequences amenable to antisense 
binding of an oligonucleotide io said nucleic acid sequences, comprising the steps of: 

(a) generating a libraiy of nucleobase sequences in silico according to defined 
criteria; j 

(b) robotically synthesizing a plurality of synthetic oligonucleotides having at least 
some of said nucleobase ^quences; and 

(c) robotically aj^aying said plurality of synthetic oligonucleotides for one or more 
desired physical, chemical or biological properties. 

34. A method of identifying one or more nucleic acid sequences amenable to antisense 
binding of an oligonucleotide to said nucleic acid sequences, comprising the steps of: 

(a) evaluating in silico a plurality of virtual oligonucleotides according to defined 
criteria; 
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(b) robotically synthesizing a plurality of synthetic oligonucleotides corresponding 
to at least some of said virtual oligonucleotides; and 

(c) robotically assaying said plurality of syntheHc oligonucleotides for one or more 
desired physical, chemical or biological properties. 

35. A method of identifying one or more nuc/eic acid sequences amenable to antisense 
binding of an oligonucleotide to said nucleic acid sequences, comprising the steps of: 

(a) generating a library of nucleobase sequences in silico according to defined 
criteria; 

(b) evaluating in silico a plurality ^f virtual oligonucleotides having the nucleobase 
Sequences oi accorviing lO do 

(c) robotically synthesizing a plurality of synthetic oligonucleotides corresponding 
to least some of said plurality of virtual oligonucleotides; and 

(d) robotically assaying said/plurality of synthetic oligonucleotides for one or more 
desired physical, chemical or biological properties. 

36. A method of identifyingyone or more nucleic acid sequences amenable to antisense 
binding of an oligonucleotide to said nucleic acid sequences, comprising the steps of: 

(a) generating a library of nucleobase sequences in silico according to defined 
criteria; j 

(b) choosing an oligonucleonke chemistry; 

(c) robotically syn/hesizing a set of synthetic oligonucleotides having said 
nucleobase sequences ofi^step (a) and said oligonucleotide chemistry of step (b); 

(d) robotically assaying said set of synthetic oligonucleotides of step (c) for a 
physical, chemical or biological activity; and 

(e) selecting I subset of said set of synthetic oligonucleotides of step (c) having a 
desired level of physical, chemical or biological activity. 

37. A method/of identifying one or more nucleic acid sequences amenable to antisense 
binding of an oligonucleotide to said nucleic acid sequences, comprising the steps of; 

(a) generating a library of nucleobase sequences in silico according to defined 
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criteria; 

(b) choosing an oligonucleotide chemist 

(c) evaluating in silico a plurality of virtual oligonucleotides having the nucleobase 
sequences of (a) according to defined criteria^ and selecting those having preferred 
characteristics, in order to generate a set o^referred nucleobase sequences; 

(d) robotically synthesizing a set of si^nthetic oligonucleotides having said 
preferred nucleobase sequences of step m) and said oligonucleotide chemistry of step (c); 

(e) robotically assaying said set/of synthetic oligonucleotides of step (d) for a 
physical, chemical or biological activity; and 

(f) selecting a subset of said stet of oligonucleotides of step (d) having a desired 
level of physical, eliemical or biological activity'. 

38. The method of claim 32,^^erein said step of robotically assaying said plurality of 
synthetic anti sense oligonucleotides is performed by computer-controlled real-time 
polymerase chain reaction or by computer-controlled enzyme-linked immunosorbent 
assay. ^ 

39. The method of claim 31, wherein said nucleic acid sequence is that of a genomic 
DNA, a cDNA, a product .of a polymerase chain reaction, an expressed sequence tag, an 
mRNA or a structural RMA. ^^A— 

40. The method of claim 3 1 , wherein said nucleic acid sequence is a human nucleic 
acid. 

41 . A computer formatted medium comprising computer readable instructions for 
identifying compounds that have one or more desired properties according to defined 
criteria and that bind to a genomic DNA, a cDNA, a product of a polymerase chain 
reaction, an expressed sequence tag, an mRNA or a structural RNA. 

42. A computer formatted medium comprising computer readable instructions for 
performing theinethod of any one of claims 1 to 20. 
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43. A computer formatted medium comprising computer readable instructions for 
performing a method of identifying one or more nucleic acid ^quences amenable to 
antisense binding of a compound to said nucleic acid sequer 

44. A computer formatted medium comprising computer readable instructions for 
performing the method of any one of claims 21 to 40 .> 

45. A computer formatted medium comprising one or more nucleic acid sequences 
amenable to antisense binding of a compound said nucleic acid sequences in computer 
readable form. 

46. A computer formatted medium conlprising one or more nucleic acid sequences 
amenable to antisense binding of a compound to said nucleic acid sequences in computer 
readable form, wherein said one or mo/e nucleic acid sequences is identified according to 
the method of any one of claims 21-40. 



47. A process for validating ^e function of a gene or the product of said gene 
comprising generating in silico a library of nucleobase sequences targeted to said gene and 
robotically assaying a plurality of synth^^^ompounds having at least some of said 
nucleobase sequences for eff/cts on biological function. 



48. A process for validating the function of a gene or the product of said gene, 
comprising the steps of: 

(a) generating ^ibrary of nucleobase sequences in silico according to defined 

criteria; 

(b) evaluating in silico a plurality of virtual oligonucleotides having the nucleobase 
sequences of (a) according to defined criteria; and 

(c) robotically synthesizing a plurality of synthetic oligonucleotides corresponding 
to at least some df said virtual oligonucleotides. 

49. A process for validating the function of a gene or the product of said gene. 
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comprising the steps of: 

(a) generating a library of nucleobase sequences in /ilico according to defined 

criteria; 

(b) evaluating in silico a plvirality of virtual oli§6nucleotides having the nucleobase 
sequences of (a) according to defined criteria; and 

(c) robotically assaying a plurality of synthetic oligonucleotides corresponding to 
at least some of said virtual oligonucleotides for ^fects on biological function. 

50. A process for validating the function o/a gene or the product of said gene, 
comprising the steps of: 

(a) generating a library of nucleobai(e sequenGes in silico according to d efined 

criteria; 

(b) robotically synthesizing a pli/rality of synthetic oligonucleotides having at least 
some of said nucleobase sequences; am 

(c) robotically assaying said j^Aurality of synthetic oligonucleotides for effects on 
biological function. 

51 . A process for validating the fimction of a gene or the product of said gene, 
comprising the steps of: / {y^L^ 

(a) evaluating in silico/a plurality of virtual oligonucleotides according to defined 

criteria; 

(b) robotically synthesizing a plurality of synthetic oligonucleotides corresponding 
to at least some of said virnial oligonucleotides; and 

(c) robotically as^ying said plurality of synthetic oligonucleotides for effects on 
biological function. 

52. A process for validating the function of a gene or the product of said gene, 
comprising the steps/of: 

(a) generatii/g a library of nucleobase sequences in silico according to defined 

criteria; 

(b) evaluatiVig in silico a plurality of virtual oligonucleotides having the nucleobase 



n 

SI 



ISIS-3455 129 PATENT 

sequences of (a) according to defined criteria; 

(c) robotically synthesizing a plurality of synthetic 9^igonucleotides corresponding 
to at least some of said virtual oligonucleotides; and 

(d) robotically assaying said plurality of synthe)(c oligonucleotides for effects on 
biological function. 



53. A process for validating the function of a^ene or the product of said gene, 
comprising the steps of: 

(a) generating a library of nucleobase Sequences in silico according to defined 

1 0 criteria; 




ry (c) robotically synthesizing a set of synthetic oligonucleotides having said 

of / 

[n nucleobase sequences of step (a) and saTd oligonucleotide chemistry of step (b); 

(d) robotically assaying said s^^ of synthetic oligonucleotides of step (c) for effects 
^« 15 on biological function; and 

C3 (e) selecting a subset of said" set of synthetic oligonucleotides of step (c) having a 

=1 / 

J J desired level of physical, chemic^ or biological activity in order to generate said set of 

compounds. 

20 54. A process for validating the function of sXgf^B&or the product of said gene, 
comprising the steps of: 

(a) generating a lib^^ of nucleobase sequences in silico according to defined 

criteria; 

(b) choosing an oligonucleotide chemistry; 
25 (c) evaluating in silico a plurality of virtual oligonucleotides having the nucleobase 

sequences of (a) and tne oligonucleotide chemistry of (b) according to defined criteria, and 
selecting those having preferred characteristics, in order to generate a set of preferred 
nucleobase sequences; 

(d) robotically synthesizing a set of synthetic oligonucleotides having said 
30 preferred nucleobase sequences of step (c) and said oligonucleotide chemistry of step (b); 

(e) robotjcally assaying said set of synthetic oligonucleotides of step (d) for effects 
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on biological functioiiy^d 

(f) selecting /subset of said set of synthetic oligonucleotides of step (d) having a 
desired level of ol^j^i^l, chemical or biological activity in order to generate said set of 
oligonucleotides. 



